Suummary: Of 109 cases in England and Wales in which mycobacteria of the avian-Battey group were isolated from man 89 were considered genuine infections (including 32 with Mycobacterium avium) and six were doubtful. Almost half the significant cases were lung infections in men in dusty occupations, mostly coal miners with pneumoconiosis, and just over a quarter were nonpulmonary, mostly cervical adenitis in children. The prognosis in lung infections was serious, especially in the presence of pneumoconiosis.
Introduction
As tuberculosis declines, infections with other mycobacteria appear to be on the increase. The most important of these " opportunist " mycobacteria in Britain, Mycobacterium kansasii, is now well known, but the avian-Battey group, which ranks second, has attracted less attention. We now present the clinical and epidemiological aspects of a series assembled at the Tuberculosis Reference Laboratory, Cardiff, from sources in England and Wales.
Subject Material
Most of the opportunist mycobacteria isolated in Wales since 1952 have been collected at the Reference Laboratory, and its records of avian-Balttey infection for this area are therefore fairly comprehensive. Strains have been submitted from England since 1960, but mainly since 1963. Their collection has not been subject to any known bias except that London is thought to be underrepresented because of local arrangements for the examination of mycobacteria. Some of the English strains were sent for identification, some for sensitivity tests, and a smaller number were met in surveys of various kinds. Most of the cattle and bird strains were isolated at Weybridge. Three of the latter came from Wales, the rest and the former came from various sources in England. The pig strains were widely distributed over England and Wales.
Classification
The opportunist mycobacteria can be divided into aerophiles and microaerophiles. Subtraction from the microaerophiles of M. xenopei and the brightly pigmented bacteria related to M. scrofulaceum leaves the avian-Battey group, which consists of M. avium and organisms with varying degrees of similarity to it. Among the latter, entities are being defined by current work. Specific agglutination is helpful in this respect (Schaefer, 1965) , having established two M. avium serotypes and a number of others, here called Battey after the sanatorium where they first attracted attention. The criteria of classification used for the present series of strains were those described previously * National Jewish Hospital, Denver, Colorado. t Central Veterinary Laboratory, Weybridge.
t Tuberculosis Reference Laboratory, Cardiff. (Birn et al., 1967) . However, to simplify presentation the groups are here reduced to four: (1) M. avium, (2) Battey group of non-avian serotypes, (3) provisional species 1 and 2, and (4) strains not yet classifiable.
Since our previous study a third type of M. avium has been recognized, the bacteriological details of which will be given elsewhere.
The present series includes 10 cases previously published as M. atium infections (Marks and Birn, 1963) . They are Cases 4, 10, 11, 13, 15, 16, 25, 28, 44, and 52 (see Tables II  and III) . The latter two strains are now reclassified as Battey serotypes Davis and VI respectively; in the first report it was assumed that a lethal effect on fowls in low dosage could be used to identify a mycobacterium as M. avium, but subsequent experience has shown that this degree of virulence is occasionally met in Battey strains (Birn et al., 1967) .
Epidemiology
The avian-Battey mycobacteria isolated from man are compared in Table I with a series derived (Schonell et al., 1968 (Clark et al., 1968) .
The distribution of M. avium infections in man known to us in England and Wales is recorded in Fig. 1 and infections by other members of the avian-Battey group in Fig. 2 Table IV . One of six people infected with species 1 had silicosis and another was a coal miner. All five infected with species 2 had pneumoconiosis. Both types of infection appear to be serious. One man became negative four years after thoracoplasty but two patients died and the others for whom information is available have remained positive. Table V . There were nine cases in which the organism gave a suitable suspension but no specific agglutination by any of the existing range of sera. Five of the patients had lung infections and four cervical adenitis. Variation in biochemical properties within the group suggest that it is not homogeneous and it presumably consists of members with new, rare serotypes. While one child (Case 80) was in hospital with cervical adenitis her budgerigar died. Its lung contained a lesion resembling tuberculosis and numerous acid-fast bacilli. Culture of the lung failed, but the organism was grown only with great difficulty from the child's excised glands. The two infections were probably connected but there is no clue as to which was primary, if either. Six strains could not be serotyped because of their rough nature. Five patients had lung infections and one patient had cervical adenitis. In one further pulmonary case the organism shared an antigen with M. avium but its other properties were inappropriate to the species. Feldman (1938) , and Griffith (1938) Although the numbers are too small for firm conclusions, the distribution of avian-Battey infections is consistent with a mainly rural incidence of M. avium and a more general incidence of the other members of the group. Birds, both wild and domestic, are the natural host of M. avium. Tuberculosis in poultry is decreasing, but there has been a relative increase at least of M. avium infections in cattle (Lesslie and Birn, 1967) and in pigs (Lesslie et al., 1968) as compared with M. bovis. The relative incidence of the three types of M. avium differs in birds and mammals, suggesting that their infectivity for the latter varies. Types 1 and 3 have the higher temperature range in vitro and may be less suited than type 2 to the lower temperature of mammals; they also appear to lose more readily their natural virulence for fowls after a prolonged residence in man. In contrast, all M. avium strains types 1 and 3 isolated from birds and tested were lethal to fowls. The wider distribution of the Battey serotypes is consistent with a normally free-living existence. Rather similar organisms have been found in soil, but the problem of their habitat has not yet been adequately studied.
The drugs developed for treating tuberculosis are mostly illsuited to avian-Battey mycobacteria, and it is not clear whether the patients who recovered had benefited from chemotherapy. The prognosis is especially grave when pneumoconiotics become infected, as was recognized by Kamat et al. (1961) . When men in dusty occupations are excluded, the incidence of pulmonary and non-pulmonary infections is about equal. The latter are mostly cases of cervical adenitis which have a favourable course, though excision is sometimes considered necessary.
The problems of avian-Battey infection reflect those of opportunist mycobacteria in general. We know little of their epidemiology at present and we need more effective chemotherapy. The increasing extent of the problem demands greater activity in both these fields. Finally, the recession of tuberculosis has important immunological consequences which need to be studied.
